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tion, winch is an irregular strip of land, 10 to 15 miles wide, lying between the porphyry dike and the shore of the Pacific. The mesa formation is alluvial in origin; consisting of marl, indurated sand, gravel, cobbles, and all shades of soil from clay to sandy loam, but is devoid of hard rock, while the porphyry is an igneous rock, exceedingly tough, of high specific gravity, without regular cleavage, but broken by numerous fine seams with infiltration of reddish clay. The highest protrusions of the dike form the San Ysidro and San Miguel mountains, 2500 to 3000 feet in altitude. It is intersected by all the streams of the county that reacli to the ocean, affording sites for the Lower Otay, the Upper Otay, the Sweetwater and La Mesa dams, and others further north that are projected. The Escondido dam is but a mile or two east of the dike in granite formation. The Otay dam is within a few hundred feet of the western limit of this dike, and in fact the outlet tunnel of the reservoir avoids it entirely and was .excavated through the soft brown marl of the mesa formation.
The site of the Otay dam was an ideal one for a masonry structure, because of the satisfactory character of the bed-rock foundations, and the abundance of suitable rock and sand at the site, while its convenience to a port of entry rendered the cost of cement very moderate. The usual incentive for building rock-fill dams m preference to masonry, due to their remoteness and the high cost of freighting cement to the site was lacking in this case, and in fact the work was originally planned as a masonry dam. A foundation was laid for this purpose 05 feet thick at the base, reaching down to a depth of 31.4 feet below zero contour, and carried up to a height of 8.0 feet above zero, with a length on top of cS5 feet. A view of the work is shown in Fig. 11.
Whether the change in plan from masonry to rock-fili with steel core has resulted in economy of first cost is difficult to determine, as the actual cost of construction has not been made public, or whether there may be grounds for regret that the change was made cannot be known until the stability of the structure is fully tested by the lapse of time. The reservoir has never filled since the completion of the dam, and until it is filled and remains full a considerable period without developing signs of weakness or extensive leakage, the success of the novel design cannot be known. Meantime the engineering profession will entertain the liveliest interest in the development of this novel type of dam, which, if successful, will certainly have wide application to other sites where the choice of material has a more limited range. The credit for originating the idea of making a rock-fill dam water-tight by inserting in its center a web-plate of steel, filling the entire cross-section of the canyon from side to side, and for putting it in application on a large scale, belongs to the former president of the water company, Mr. E. S. Babcock, of San Diego. When this plan was decided upon a